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Let a, b functionals on a real Danach space X. We ~c~nsider the nonlinear

eiq envalue problem

a’(u) Ab’(u) , ~ c ~~~, u € N {u c X:b(u) a)

for fixed u. We aliow that a’, b’ are indefinite and the level set N is

unbounded .

We get finite and infinite lower bounds for the nuitther of ei~envcctors on

N depending on a. Furthermore, we study the weak convergence of the eigcn—

vectors u against zero and the convergence of the elgenvalues A against zero.

Our application’~ are concerned with ciqenvalue problems for nonlinear ellip t c

partial differential equations where the principal elli ptical part is lndefinit*’,

and with I t~erst e in  integra l equations where the kernel has eigenvaiues of

d i f f e rent siqns.

The inatu abst t -a~~t theorems i n  S ection ~ provide .i general fonnulat.ion c.f

the Ljusteznik-Schni telman theory in L~anach spaces in the constrain~ 1 cai~~.

AM~ (~~)S) Subjert Classit i i’at ion : 4 1 1
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SIGNIFiCANCE AN1) EXPLANATiON

The ma in  tas)~ of Ljuste~ nik—ScItnirelrnan Theory is to f ind critical points

of functiona~~ which are not merely maxima or minim a , and to give lower bounds

for the number of such critical points . The theory enables results to be ob-

tained in  a variety of physical oroblcms involving nonlinear ecmations which

cannot be handled by simpler traditional methods.

In this paper we obtain some new estimates of such lower bounds for eigen—

value  }1oh1tt ~t:i for nonlinea~- elliptic Dartial differential eauations , where the

pr inc ipa l  part  i~; indefinite . Earlier results o- Krasnosel’skii are not appli—

cable to t’artial differential eauations.

One Ut~W feature of this study is that saddle noints can he dealt with as

well as c~xt~~-mo val ues. Ex is t ing  results apply mostly to cases where the level

‘et  (~~~~~~L ~i}~~t r aet )  are sphere—l ike .  The cases covered in the present paper i n —

d ude hyperboloid-like level sets as well.

NTIS Whit, 
~~~~~~~

BuM 
~~~~ ~

JUSTIFICATION

• 

‘ S~~1AL

_-_-_

The ~~~~~~~~~~~~~~~ iI~i i i  ty  for t h e  w or d i n i  iud vj e W~: cx res~:eI in t h i s  descr i i ’t ive summa L~’
MRC , ~nd not w h the au1ho~ of t h i s  renort .
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